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5 BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to a method of describing relationships of 
cause/effect or abstract/detail between segments of a video stream for effectively 
browsing the video stream and a method of effectively browsing the video, 
10 2. Description of the Related Art 

Owing to the developments of a digital video technology as well as of 
recognition technologies of image or video, users can now easily search, get access to 
and browse a desired video or a particular segment of a video. The users can even 
search the abstracted texts of a video, thereby effectively understanding the entire 
1 5 contents of a video in a short period of time. 

There are two methods of abstracting the entire contents of a video. One is a 
story board-like method of using a key frame. The other is a method of using an 
abstract stream (highlight). 



20 key frame has a limit in its practical applicability. To be specific, providing an " 
excessively small number of key frames makes it difficult for the user to understand the 
overall video stream and to shift to a desired scene. On the other hand, providing an 
excessively large number of key frames is likely to undermine the storage space or 
browsing speed. 

25 To overcome these problems, diverse approaches have been attempted. One 



The method of providing a user with an abstract stream on a video by using a 




of the examples is to hierarchically decompose a video stream and express the same. 
Another example is to provide a user interface, i.e., to provide a scene transition graph 
for describing a temporal relationship among scenes so as to easily browse a desired 
scene only by shifting to the desired scene. 
5 While providing a merit of enabling an effective browsing of a video through 

description of a temporal relationship among scenes, the scene transition graph fails to 
provide an effective navigation between segments by using associate meanings between 
the segments since it provides a shift to a segment only based on temporal relationship. 

10 SUMMARY OF THE INVENTION 

To overcome the above problems, an object of the present invention is to 
provide an effective video-browsing interface, which can easily search/browse desired 
segments in a short time. 

The method of constructing information on relationships of cause/effect or 

15 abstract/detail between segments of a multimedia stream according to the present 
invention is characterized by constructing information on a stream by describing a 
cause/effect or abstract/detail relationship including the segment locator in a header part 
or in the midst of a multimedia stream or in a region of contents-based data area having 
a separate storage structure related to a multimedia stream. The segment locator 

20 includes information on an interval notifying the location of a segment. The 
cause/effect or abstract/detail between located segments is described in the information 
on description of the relationship. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 The above object and other features of the invention will become more apparent 
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with the following description made with reference to the accompanying drawings, in 
which: 

Fig. 1 is a block diagram illustrating a conventional method of hierarchically 
decomposing a video stream; 
5 Fig. 2a is a diagram exemplifying a method of expressing cause/effect 

relationship between segments existing in multimedia contents according to the present 
invention; 

Fig. 2b is a diagram exemplifying a method of expressing abstract/detail 
relationship existing in news video according to the present invention. 
10 Fig. 3 is a block diagram illustrating a structure of the information on 

relationship of the cause/effect or abstract/detail between segments according to the 
present invention; 

Fig. 4 is a diagram exemplifying a sub-graph for illustrating a relationship of 
the cause/effect or abstract/detail between segments centering around a segment 
1 5 according to the present invention; and 

Fig. 5 is a diagram illustrating a video-browsing interface using the information 
on relationship of the cause/effect or abstract/detail between segments according to an 
embodiment of the present invention. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following is a detailed description of the preferred embodiments of the 
present invention made with reference to the accompanying drawings. 

Fig. 3 is a block diagram illustrating a structure of the information on the 
cause/effect or abstract/detail relationship between segments according to the present 
25 invention. Referring to Fig. 3, the information on the associate meaning between 
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segments is classified into a locator of a subject segment of original text and a locator of 
an object segment, and comprises information on description of the relationship 
between the located segment of an original text and the object segment. 

The information on associate meaning between segments may further comprise 
5 information on extra weight value enabling description of information on extract weight 
value of the cause/effect or abstract/detail relationship. 

The segment of original text, which is the segment locator, and an object 
segment include information on intervals for discerning the respective locations of each 
segment as well as the information on stream for locating a stream, to which a segment 
10 belongs. - 

The present invention enables an effective browsing of a multimedia stream by 
inclusively constructing information on the cause/effect or abstract/detail relationship 
between segments having the above constitution. 

A description will now be provided in further detail for a method of 
1 5 constructing the information with reference to the accompanying drawings. 

The hierarchical decomposition is generally used for analyzing or easily 
browsing a video, as shown in Fig. 1. Referring to Fig. 1, each video stream is divided 
into a plurality of scenes, and each scene is also divided into a plurality of shots. 

In general, a scene refers to sequence of video images having the same meaning 
20 on a logical basis, while a shot refers to an interval consecutively filmed by a camera. 
The shot can also be considered as a series of frames. The video, scenes and shots 
described above may be expressed by information on intervals such as a starting/ending 
point or a starting location/length, including aural information. 

A frame may be expressed by an absolute point. 
25 A segment of a video stream is generally considered as a sequence of frams. 
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Aural information may be included in a segment of a video stream when expressed as 
an interval. 

In Fig. 1, the movement toward direction "A" is referred to a shot segmentation, 
while the movement toward direction "B" is referred to a shot clustering. 

Fig. 2a is a diagram exemplifying a method of expressing cause/effect 
relationship between segments existing in multimedia contents according to the present 
invention. Fig. 2b is a diagram exemplifying a method of expressing abstract/detail 
relationship existing in news video according to the present invention. 

Referring to Fig. 2a, the relationship of cause/effect between segments exists in 
most of a multimedia contents, and is means for easily understanding the story. 

Taking an example of such a relationship of cause/effect between segments, a 
cinema can be generally summarized by the events caused by characters. Assume that, 
in segment A, character 1 and character 2 cause an event X. As a consequence, 
character 2 and character 3 cause an event Y. Then, the event X constitutes a cause of 
the event Y, while the event Y constitutes an effect of the event X. 

If such a relationship of the cause/effect between segments or events is 
provided for the one who is watching a cinema, he or she can easily search for a desired 
scene and even can understand the entire story in a short period of time. 

The cause/effect relationship between segments also exists in the field of sports. 
Taking a football for example, the scenes between goal-in of the ball and gall ceremony, 
constitute a cause/effect relationship. The scenes between a player's off-side violation 
and an umpire's whistling also constitute a cause/effect relationship. 

Furthermore, a coach's particular facial expression and a player's violation on 
the ground also constitute a cause/effect relationship. An event and a character's 
response thereto with a particular facial expression or a motion when closed up by a 




camera also constitute a cause/effect relationship. 

The cause/effect relationship between segments also exists in the applicable 
field such as news. A particular event and comments of the event constitute a 
cause/effect relationship. Influence of event A on event B also constitutes a 
5 cause/effect relationship. 

The cause/effect relationship also exists between an interview of a citizen's 
perspective of the event B and an interpretation of the event A. A today's news clip 
and a critic's description of the social atmosphere in the critics of the news also 
constitute a cause/effect relationship. 
10 As exemplified above, the cause/effect relationship exists between segments, 

intervals of an event, scenes and shots in most of a multimedia contents. Therefore, 
providing means for an effective browsing of such a relationship can be a remedy of 
easily searching for a part desired by a user of multimedia contents. 

Such a relationship of cause/effect can exist not only between segments in the 
1 5 same stream but also between the segments of in logically/physically different streams. 

Since automatic indexing is very hard to achieved for most of the cause/effect 
relationship between segments, manual indexing is preferred. 

However, the cause/effect relationship between the segments can be 
automatically indexed for certain parts in an applicable field of particularity. 
20 The close-up of a particular player, a director or an umpire in a football game, " " 

or the scenes of a player's goal-in ceremony or of a public's cheer can be automatically 
detected by using the characteristics of audio or video. The scenes of goal-in, shooting 
or whistling can also be automatically detected. 

The cause/effect relationship between segments may be automatically 
25 abstracted by using the automatically searchable segments. 
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Referring to Fig. 2(b), news in general includes the headline parts and abstract 
parts for summarizing main items of the news. 

In general, the abstract parts of the news may be located either at the starting 
point or at the ending point of the news. Detailed comments of the news for 
5 commenting the substantial news items by item are also included in the abstract parts. 

The abstracted news and detailed news may exist either as a single video stream 
or as separate video streams. 

Assuming that the abstracted news is the headline news, the headline news 
summarizes several main news items out of the many news items to be commented in 
10 the detailed news. If the headline news is closed, each substantial news item is entered. 

The substantial news items mostly have a typical structure that each anchor's 
commentary on news items are located first, and the scenes (episode scenes and 
reporter's scenes) captured by reporters are located next. 

In other words, the abstract/detail relationship exists between the headline news 
15 and the detailed news as well as between the anchor's commentary on each news item 
and detailed commentary of each item. 

Assuming that the number of news items introduced in the entire news is "n," 
and the number of news items introduced in the headline news is "m," the relationship 
of nDm is established. Therefore, the headline news can be classified into abstracts of 
20 m number of news items. 

The headline news part and the detailed news commentary part may be 
searched by using the method of automatic video segmentation or by a manual work. 

If the headline news includes commentary on news item A, the detailed news 
commentary part also includes the commentary of the news item A. In that case, the 
25 abstract/detail relationship exists between the two segments. Thus, the relationship 
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between the two segments can be expressed as shown in the upper part of Fig. 2b. 

When using the method of automatic video segmentation or a manual work, the 
interval of abstracting the news items to be commented by an anchor next time can be 
distinguished from the interval of showing the actually captured or analyzed scenes in 
the detailed news commentary part. 

A abstract/detail relationship also exists between the segment of abstracting the 
news items to be commented by an anchor next time and the segment of showing the 
actually captured or analyzed scenes, as shown in the lower part of Fig. 2b. 

The present invention uses the above relationship to construct information on 
the cause/effect or abstract/detail relationship between segments having the structure as 
shown in Fig. 3 as information on a multimedia stream. 

Each segment having the cause/effect or abstract/detail relationship may exist in 
the same stream or in separate streams. Therefore, a segment locator is used. 

The segment locator has stream locator for locating the streams of two 
segments having the cause/effect or abstract/detail relationship if the segments exist in 
two different streams as well as the interval locator for expressing the information on 
intervals of the segments in a stream. 

To express the relationship between segments in the same stream, an interval 
locator only may be required excluding the stream locator from the original text or the 
object segment locator. Here, the interval locator is used for explaining the starting 
location and ending location of the interval, and may be constructed with the 
information on the starting location and length. 

When the cause/effect or abstract/detail relationship between segments is 
described based on the stream of original text, the stream locator may be omitted from 
the locator of segments of original text. In order to express the cause/effect or 
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abstract/detail relationship between segments, segment locators of the segments of 
original text and the object segment. Information on the description of relationship is 
required for specifying the associate meaning(abstract/detail or cause/effect) between 
the original and object segment. 
5 Information on additional weight value of the relationship may be additionally 

required for the purpose of describing the cases when an additional weights among the 
related segments when one segment associated with a plurality of segments. 

As described above, according to the information on cause/effect or 
abstract/detail relationship between segments to be described in a data region based on 
10 contents of a video stream, a graph can be drawn as in Fig. 4 for the cause/effect or 
abstract/detail relationship between segments of a video stream, event intervals, scenes 
and shots. Fig. 4 is an example of a graph showing the cause/effect or abstract/detail 
relationship centering around the segment A. 

The graph in Fig. 4 may be or may not be a graph considering the temporal 
15 order of the intervals between segments in a stream. 

The present invention also provides a method of browsing to abstract a desired 
part by constructing a sub-graph from the information on link centering around the 
desired segment from the graph, as shown in Fig. 4. 

The cause/effect or abstract/detail relationship between segments described 
20 above exists not only in the news but also in the videos in general (dramas, 
documentaries, sports, etc.) Therefore, the present invention provides a method of 
browsing the desired part by using the graph. 

Therefore, a browsing method for abstracting a desired part only can be 
provided with by the present invention by using the cause/effect or abstract/detail 
25 relationship between segments of a multimedia stream. The browsing method using 
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the cause/effect or abstract/detail relationship between segments of a multimedia stream 
is characterized by a video browsing interface including a video display view and a key 
frame or a key region view. The video browsing interface further includes a region 
indicating the cause/effect or abstract/detail relationship between segments of a 
multimedia stream by using the information on the cause/effect or the abstract/detail 
relationship between the segments. Further, the interface enables a video browsing by 
using the region indicating the cause/effect or abstract/detail relationship between 
segments. 

Fig. 5 shows an embodiment of the video-browsing interface using the 
cause/effect or abstract/detail relationship between segments according to the present 
invention. 

Referring to Fig. 5, the video-browsing interface is divided into three parts of a 
video display view, a key frame/key region view and a segment association view. The 
video display view corresponds to a part to display moving images and serves as the 
function of a video display view in a general video player. The key frame/key region 
view is a view providing a window for understanding the entire story of a video or 
shifting toward a desired location of the scene to the user to display the key frame or 
key region for the purpose of abstracting the video. The segment association view 
indicates the cause/effect or abstract/detail relationship between segments by using a 
text or graphic factors centering around a selected video segment, thereby enabling an 
efficient video browsing through easy shift to a desired location by selecting a specific 
part. 

In the video-browsing interface suggested by the present invention, although 
the key frame/key region view exists in another video-browsing interface, the present 
invention provides an additional function to enable browsing by using the cause/effect 
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or abstract/detail relationship between segments. Moreover, the segment association 
view enables an easier video navigation by schematizing the information on the 
cause/effect or abstract/detail relationship between segments. 

Accordingly, the user can browse a desired video by using a control function 
and shift to the desired location by selecting a specific image (frame or region) in the 
key frame/key region view. 

The conventional art provides a function enabling a shift to the segments 
represented by the corresponding key frame or key region. However, the present 
invention provides a video navigation with the following three manners when a key 
frame or a key region is selected by using the information on the cause/effect or 
abstract/detail relationship between segments. 

That is, the present invention provides a function such as, when the user selects 
a particular region of the key frame or key region as in the conventional art, a shift can 
be made to an interval explaining the cause of the representative segment or an interval 
explaining the effect of the representative segment of the key frame or the key region. 
A shift can also be made to a detail or an abstract part of the representative segment. 
That is, when the user selects a particular region of the key frame/key region view, a 
path selection will be asked as described above, and a shift is made according to the 
user's selection. 

The user may easily shift to a desirable location after selecting the key frame or 
the key region and then selecting the kind of shifting. 

The key frame/key region view can be displayed in one-dimensional 
arrangement of the frames and displayed in a tree structure or a graph structure. The 
segment association view is a part expressing the cause/effect or the abstract/detail 
relationship suggested by the present invention and taking actions according to an input 
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by the user. The segment association view expresses the cause/effect or abstract/detail 
relationship between segments as a node and a link based on the segments centering 
around the segment selected by current user or the segment displayed on the display 
view. 

5 Each node refers to a segment and is displayed by using the key frame, the key 

region or the text, etc. The link refers to the cause/effect or abstract/detail relationship 
between segments. 

According to the interface of the present invention, the user can easily perform 
navigation to the corresponding segment by selecting the node or the link. 
10 Accordingly, the user can browse by making a desired video sequence or 

demand a consecutive play by selecting the node or the link from the cause/effect or 
abstract/detail relationship graphic view or by selecting the desired part only. 

The cause/effect or abstract/detail relationship graphic view is normally 
displayed in a graphic format and may be displayed as a one-dimensional view or in a 
15 tree structure, if necessary. 

The user can determine a range to be displayed on the cause/effect or 
abstract/detail relationship graphic view, and may demand a cause/effect or 
abstract/detail relationship graphic view for the entire video. The user may also 
demand a display of the segments related to the currently selected segments only, or a 
20 link from the selected segment to the further several steps. 

The cause/effect or abstract/detail relationship according to the present 
invention also enables a video browsing by using various interfacing manners in 
addition to the interface shown in Fig. 5. 

Further, using the number of links centering around each node (segment) 
25 enables an automatic acquisition of information on major segments of the entire story. 
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Accordingly, it is possible to provide the user with information re-arranged by major 
segments or in temporal order. 

As described above, the present invention provides a method of defining the 
cause/effect or abstract/detail relationship between segments of a video, which can be 
described on a data region based on contents of the video, and suggests an effective 
material structure for description of the relationship. The present invention also 
provides an effective browsing method using the same. 

The present invention also enables a much more powerful assistance than the 
conventional video navigation using a key frame or a key region. 

The present invention also provides an effective navigation method between 
segments existing in separate streams having the cause/effect or abstract/detail 
relationship by describing the cause/effect or abstract/detail relationship existing not 
only in the logically/physically same stream but also in different streams. . 

The present invention provides a basic material structure applicable not only to 
the news but also to most of the videos such as dramas, documentaries, sports, shows, 
etc., thereby suggesting a method for constructing an application suitable to each 
contents. 

While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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